Objectives: Although cognitive impairment is common among patients with chronic heart failure (HF), the accuracy with which caregivers can recognize it is unknown. This study aimed to examine the degree to which subjective and objective evaluations coincide. Methods: Cognitive function was evaluated subjectively and objectively in 184 hospitalized patients aged 65 or older (82 AE 7.2 years old and 49% male) with HF, who were divided into three groups: (i) normal; (ii) mild cognitive impairment; and (iii) severe cognitive impairment. Results: The intrapatient agreement of the results of subjective and objective evaluations was tested, and weighted j coefficients showed poor agreement (0.54, 95% confidence interval: 0.42-0.66, P < 0.001). Conclusion: Subjective and objective cognitive function evaluations in older patients with HF are poorly concordant.
Introduction
Heart failure (HF) is one of the leading causes of hospitalization in older adults, with poor prognosis and high medical costs [1] . Japan is at the forefront of this problem, as one-third of the Japanese population is estimated to be aged >65 years, and the number of patients with HF is expected to reach 1.3 million by 2030 [2, 3] .
Cognitive impairment is a relatively common age-related co-morbidity in patients with HF, and prevalence is thought to be near 25% [4] . Since it is also strongly associated with worse outcomes [5, 6] , routine screening for cognitive dysfunction is recommended. Cognitive impairment is sometimes subjectively perceived without a particular screening examination; however, the correlation between subjective and objective evaluations of cognitive function in patients with HF has not been explicitly assessed. Although there are some screening tools for cognitive dysfunction, most of them are time-consuming, and it is important to understand whether our subjective perception of cognitive decline is correlated with objective recognition of cognitive function. Therefore, we investigated the degree of agreement between subjective and objective cognitive function evaluations.
Methods

Study population
We retrospectively evaluated a HF cohort data set consisting of 184 consecutive patients aged >65 years admitted to Kameda Medical Center between April 2013 and December 2014. Kameda Medical Center consists of a 965-bed inpatient facility and a comprehensive free-standing outpatient facility as its core functions in Kamogawa City, Chiba Prefecture. HF was diagnosed by the attending cardiologist according to Framingham criteria [7] . To focus on patients with HF, we excluded patients with acute coronary syndrome, primary pulmonary hypertension, and pericardial disease, or with a history of maintained haemodialysis. Medical records were reviewed by the attending cardiologists, and baseline data, including patient characteristics and medical history, were collected. The study protocol was performed in accordance with the tenets of the Declaration of Helsinki [8] and was approved by the Ethics Committee of Kameda Medical Center.
The initial subjective evaluation was performed after the cessation of intravenous drug on each patient. Without using a cognitive screening test, the nurse in charge of the patient was asked to subjectively categorize the patient into three groups according to his/her assessment of cognitive function (normal cognitive function, mild cognitive impairment and severe cognitive impairment). All patients were also evaluated by three designated nurses who have more than ten years of experience, and disagreement regarding cognitive abilities was resolved through discussion. After this subjective evaluation of cognitive function, the patient was also evaluated using a well-validated cognitive screening test, the Japanese version of the Mini-Mental State Examination (MMSE) [9] . Evaluations were performed by different observers blinded to the result of the other evaluation. MMSE cut-off scores for each group were as follows: (i) normal cognitive function (MMSE ≥ 24); (ii) mild cognitive impairment (MMSE 23 to 18); and (iii) severe cognitive impairment (MMSE ≤ 17) [10] .
Prior to analyses, the distribution of all variables was checked visually. The results of normally distributed continuous variables were expressed as means AE standard deviations; non-normally distributed variables were presented as medians (interquartile intervals). Categorical variables were expressed as numbers and percentages. Weighted kappa (j) was calculated to determine the agreement between MMSE and the initial subjective impression [11] .
Analyses were performed using R version 3.1.2 [12] . A two-tailed P-value of <0.05 was considered statistically significant.
Results
Study population
We included a total of 184 patients with HF. Table 1 shows the baseline characteristics for all participants. The mean age of the study population was 82 AE 7.2 years, 48% of the patients were male, 45% had a reduced left ventricular ejection fraction, and 21% had a cerebral vascular disease.
The discrepancy between the initial subjective impression and MMSE The comparative results are summarized in Table 2 . Under subjective and objective evaluations, 73% and 50% of patients were diagnosed with normal cognitive function, respectively. Among those who were subjectively diagnosed as having normal cognitive function, 29% were diagnosed by the MMSE score as having mild cognitive impairment, and 8% were diagnosed as having severe cognitive impairment. In contrast, a subjective diagnosis of severe cognitive impairment was diagnosed by MMSE as normal cognitive function or mild cognitive impairment in 4% or 20% of the former group, respectively. Unweighted and weighted j coefficients were 0.38 (95% confidence interval: 0.27-0.49, P < 0.001) and 0.54 (95% confidence interval: 0.42-0.66, P < 0.001), respectively.
Discussion
The substantial disagreement between subjective and objective evaluations in the present study underscores the fact that subjective evaluation of cognitive function by caregivers tends to overestimate cognitive function in patients with HF.
It is important to better recognize cognitive impairment in patients with HF, especially among older patients, because of the high prevalence of such impairment, which is reported to range from 25 to 74% [13] . Equally important, daily selfcare is recommended for all patients with HF [14, 15] , and educating such patients in this care may require tailoring the information according to the degree of cognitive function of each patient. Indeed, non-adherence to a recommended selfcare program is very common in terms of not only diet and exercise but also adherence to pharmacotherapy plans [16] . Notably, one study found that older patients with HF were likely to have difficulty in recognizing their symptoms as those of HF [17] . Therefore, in cases of greater cognitive impairment, an HF management program would be not very effective if provided to the patient alone, and would likely be more successful when provided to the patient together with a family member. HFpEF, heart failure with preserved ejection fraction; IQR, interquartile interval; SD, standard deviation. The main study finding is that caregivers tend towards a subjective overestimation of cognitive function in patients with HF. Although diagnosing dementia is a routine clinical practice, especially for older patients, a considerable number of patients are misjudged [18] . The current recommendation from the US Preventive Services Task Force finds a lack of data supporting the utility of routine screening of cognitive function in older adults [19] ; however, the clinical implication of performing cognitive function screening with objective methods is worth being evaluated in future studies, given the high pretest probability in older patients with HF [20] .
This study has some limitations. We utilized the MMSE as an objective tool for the diagnosis of cognitive dysfunction. However, the optimal cognitive screen for patients with HF is undetermined. Although Crum et al. [21] reported that education level was associated with cognitive impairment, the present study did not include education in its gathered data. Delirium is common in hospitalized geriatric patients and can mimic cognitive dysfunction [22] . Thus, some patients with delirium may have been misdiagnosed in this study, although our cognitive screening was performed with the patient in stable condition and not in an acute phase. We did not provide guidelines to nurses who undertook subjective evaluation of cognitive dysfunction, and this may lead to inter-operator variability. The impact of routine cognitive function evaluation via an objective screening tool on the effectiveness of patient self-care or prognosis should be elucidated in future studies.
Conclusion
There was discordance between the results of subjective and objective cognitive function evaluations in older patients with HF.
